Objective-To examine mortality from ischaemic heart disease and cerebrovascular disease in England and Wales by country of birth of the deceased.
Design-Standardised mortality ratios were computed by country of birth groups for ischaemic heart disease and cerebrovascular disease for 1979-83 and 1970-2 by using the five year age-sex specific rates for England and Wales for 1979-83 as standard.
Setting-England and Wales 1970-2 and 1979-83.
Results-In 1979-83 mortality from ischaemic heart disease was highest in men and women born in the Indian subcontinent (standardised mortality ratio 136 and 146 respectively). Young Indian men suffered the greatest excess (313 at ages [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] . Other groups with raised mortality included Irish, Scottish, and Polish born immigrants. Those born in the Caribbean, the old Commonwealth, west Europe, and the United States had low death rates. In England and Wales mortality from ischaemic heart disease declined by 5% in men and 1% in women between 1970-2 and 1979-83, with greatest percentage declines in immigrants born in the United States, South Africa, the old Commonwealth, the Caribbean, and France. Immigrant groups with raised mortality in the earlier period showed little improvement, and mortality from ischaemic heart disease increased among Indians (6% in men and 13% in women).
In 1979-83 mortality from cerebrovascular disease was highest in Caribbeans (standardised mortality ratios 176 in men and 210 in women), followed by Africans, Indians, and Irish. Rates were low in west Europeans. Mortality from stroke declined by 28% overall in this period, a rate of decline shared by most groups. Men from the Indian subcontinent showed a decline of only 3%.
Introduction
Mortality attributable to circulatory diseases is known to vary between ethnic groups. In particular, a considerable excess of ischaemic heart disease among people of Indian extraction has been reported from several countries across the world. ' Trends between 1970-2 and 1979-83 in mortality at ages 20-69 from ischaemic heart disease and cerebrovascular disease were examined for the different country of birth groups by calculating standardised mortality ratios for the two periods. The rates specific for age (five year age groups) and sex for ischaemic heart disease and cerebrovascular disease for England and Wales for 1979-83 were used as the standard in calculating the standardised mortality ratios for both periods to compare the changes across time and the country of birth groups. The percentage changes in the standardised mortality ratios for the two periods were tested for significance at the 5% level and 95% confidence intervals given for the 1979-83 standardised mortality ratios. Age specific ratios and standardised mortality ratios for ages 20-49 were also examined for 1979-83 to give a measure of premature deaths attributed to these diseases.
For convenience, the country of birth groups are referred to as the "ethnic" groups originating in the home country. Available evidence suggests discrepancies in the recording of the Mortality adjusted for age-Among men aged mortality from ischaemic heart disease was highest in Indians (standardised mortality ratio 136) (table I), followed by Irish (114), Polish (114), African (113), and Scottish men (111). Rates were lowest in Caribbean men (45). Mortality among women aged showed a similar pattern with the greatest excess seen among women from the Indian subcontinent (standardised mortality ratio 146), followed by the Irish (120) and the Scottish (119). African women did not show an excess, a different pattern to the finding among men. The low levels among women from France, Italy, the United States, South Africa, and the Caribbean and old Commonwealths were consistent with the patterns observed for men from these countries.
Mortality in the young-Excess mortality among men from the Indian subcontinent increased steadily with decreasing age, with standardised mortality ratios of 313 (21 deaths) and 210 (123 deaths) at ages 20-29 and 30-39 respectively. African men also showed a greater excess at young ages, with standardised mortality ratios of 154 and 139 at 30-39 and 40-49 respectively. There were insufficient deaths among young women to examine ethnic differences by 10 year age groups. Mortality among the Scottish and the Irish showed a greater excess in both sexes among young adults (ages 20-49) than overall (ages 20-69). Particularly striking was the high rate in Indian men aged 20-49, who showed an excess of 65% over rates in England and Wales (compared with an excess of 36% at ages 20-69); in contrast, the excess in young Indian women was lower (standardised mortality ratio 116) than at ages 20-69 (146). Africans showed a similar pattern to Indians, with a higher death rate among young males (139) than at 20-69 (113), whereas young African women did not show a rise. In contrast, the country of birth groups with low mortality at 20-69 showed low ratios also among young adults.
Trends between 1970-2 and 1979-83-In this period mortality in England and Wales from ischaemic heart disease declined by 5% in men Some groups with high mortality in 1970-2 showed comparatively little improvement over the decadenamely, the Irish and the Polish. Immigrants from the Indian subcontinent differed from all other groups in that they experienced a rise in mortality (of 6% in men and 13% in women) despite having had the highest rates in 1970-2. Among immigrants from the Indian subcontinent, Scotland, Ireland, and Poland mortality from ischaemic heart disease was higher in both sexes in 1979-83 than the levels prevalent nationally a decade earlier. A study of mortality from coronary heart disease in five London boroughs with substantial Asian populations that covered the same period as this analysis concluded that "mortality from coronary heart disease among Asians in England and Wales has increased by about 25% since 1970-2."7 The authors did not make clear how this estimate, considerably higher than mine, was derived, although it seems to be based on a direct comparison of the 1979-83 standardised mortality ratios for coronary heart disease in Asians in the five London boroughs with the 1970-2 standardised mortality ratios for heart disease in Asians in England and Wales. If this was the case then the result is misleading since the two sets of standardised mortality ratios were not standardised on the same base rates. My method, which uses national mortality data for both periods and standardising across time, provides a reliable estimate of the increased mortality from heart disease among Asians in Britain.
High death rates from ischaemic heart disease have previously been reported in England and Wales for immigrants from the Indian subcontinent4 despite their considerable cultural, social, and dietary heterogeneity.' The consistent finding of high rates of ischaemic heart disease in expatriates of Indian extraction in many parts of the world has previously been highlighted.' An analysis of mortality among Asians, coloured people, and white people in South Africa for a period overlapping with this study confirmed the higher rates of ischaemic heart disease among Asians in that country.8
Smoking is recognised as an independent risk factor for ischaemic heart disease,9 but its prevalence has not always been shown to be greater among those of Indian extraction. 1014 High blood pressure is also known to BMJ VOLUME 302 9 MARCH 1991 have an independent effect on the risk of ischaemic heart disease,9 but it too has not always been shown to be of higher prevalence in these communities." 15-' 7 Seedat in his review of South African findings contrasts the higher prevalence of hypertension in South African Indians with the estimates for India,'8 although regional differences in hypertension have been reported from India.'" Total serum cholesterol concentration has also been shown to predict ischaemic heart disease. The role of high density lipoprotein cholesterol in ischaemic heart disease has attracted interest since the mid-1970s,2°2' but recent evidence seems to cast doubt on its protective effect against ischaemic heart disease.922 Most surveys conducted among communities from the Indian subcontinent have, however, reported low plasma concentrations of high density lipoprotein cholesterol." 14 23 A study in Trinidad24 prompted greater focus on the role of diabetes in the causation of ischaemic heart disease among people of Indian origin.' Diabetes is known to be more common in this ethnic group, a finding reported in several countries2528 and for all the Indian subgroups.51" The possible role of insulin in atherosclerosis was hypothesised as far back as 1969.2930 The hypothesis that insulin is linked to the development of atherosclerosis is compatible with the high mortality in Indians from both ischaemic heart disease and stroke. If insulin is a cause of atherosclerosis then the high carbohydrate load traditional among Indians could have a bearing. This could be further accentuated by changes in life style factors such as the lack of regular physical exercise. Physical exercise also has a bearing on glucose and insulin metabolism.
The high mortality from strokes in Indians has not previously been highlighted to the same degree as that from ischaemic heart disease. Mortality from strokes in Indian men was 53% greater than national levels, whereas the excess in ischaemic heart disease was 36%; in Indian women mortality from stroke was 25% higher than national levels and that from ischaemic heart disease 46% higher. These results are supported by findings for the corresponding period in South Africa. ' The Asian community is by no means homogeneous, and the studies done so far have not covered extensively the various religious and regional subgroups. There is a need to explore the more conventional risk factors in large representative samples of these communities. In addition, further research has to centre on glucose and insulin metabolism, the diabetic state, and ischaemic heart disease among people of Indian extraction. The 1 3 million people of Indian origin living in Britain provide an unrivalled opportunity to explore the course of these diseases further.
While further evidence is awaited, public health measures should be targeted at this population. Apart from recognised risk factors, the importance of regular physical exercise, avoidance of obesity, and moderate carbohydrate load should be considered.
Although Caribbean born immigrants had significantly low death rates from ischaemic heart disease, they had the highest mortality from cerebrovascular disease in both the periods studied, with an excess in 1979-83 of 76% in men and 110% in women. Thus, despite a significant decline in deaths from stroke over the decade, Caribbeans had a higher rate than all groups other than Indians in the early 1980s. These findings are consistent with the results of other studies in Britain. 32 Hypertension is reported to be the most common chronic disease in the West Indies,3 but the raised prevalence in Caribbeans of high blood pressure and of diabetes4 is not reflected in mortality from ischaemic heart disease.
Immigrants from the African Commonwealth are predominantly of African or Asian extraction, and in this analysis it was not possible to distinguish between the two. There were excess deaths from ischaemic heart disease and cerebrovascular disease in African men and from cerebrovascular disease in women. Africans also showed excess mortality from diabetes.
Irish and Scottish immigrants showed excess mortality from ischaemic heart disease, reflecting the higher levels prevalent in the respective countries of origin.33 Although in Scottish immigrants there was some decline in mortality from this cause over the preceding decade, the Irish were one of the few groups to show no improvement. Both Irish and Scots also showed excess mortality from cerebrovascular disease, with smaller declines over the preceding decade than those noted for west European immigrants, whose mortality levels were lower.
The only Europeans with excess mortality from ischaemic heart disease were Polish immigrants. The low rates in immigrants from west Europe, the United States, and the old Commonwealth, which were in some instances half of those in some other immigrant groups, reflect the lower rates prevalent in the countries of origin.-' Mortality from cerebrovascular disease was also low in immigrants from west Europe.
The recent report by the auditor general on coronary heart disease noted that Britain's death rates from coronary heart disease are among the highest in the world and have declined more slowly than in other developed countries.34 This study shows that even within England and Wales there were great differences in the degree to which ethnic minorities participated in the national decline observed over the decade. The decline was generally greater in the groups with lower mortality from ischaemic heart disease than in those with higher mortality. Of special concern was the absence of any decline among some ethnic groups (the Indians and the Irish) with high mortality from ischaemic heart disease. Immigrants from the Indian subcontinent were the only group to show an increase in mortality from ischaemic heart disease, despite having the highest levels in the preceding decade.
Mortality in immigrants is affected by many interacting social and cultural factors in addition to the underlying genetic differences and the selection effect of migration. The population dynamics of the various immigrant groups is also dissimilar because duration of residence in Britain varies by country of birth. For example, most Polish and Russian migration occurred very much earlier than migration fromn the Caribbean, the Indian subcontinent, and Africa; hence Poles and Russians are less likely to reflect the influence of the home country. Nevertheless, it is of concern that ethnic differences in mortality from ischaemic heart disease have widened. For instance, the mortality gradient between Indian and Italian men for ischaemic heart disease increased from 1 -88 
